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Company or Corporation), JP (Japan) 
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INTL CLASS: [6] H01L-021/20; H01L-027/12; H01L-029/786; H01L-021/336 
JAPIO CLASS: 42.2 (ELECTRONICS -- Solid State Components) 

JAPIO KEYWORD:R002 (LASERS); R004 (PLASMA); R011 (LIQUID CRYSTALS); R096 
(ELECTRONIC MATERIALS -- Glass Conductors) 

ABSTRACT 

PURPOSE: To control the quantity of a catalytic element introduced 
precisely, and to introduce the catalytic element selectively in a method, 
in which crystalline silicon is obtained through heat treatment by using 
the catalytic element promoting crystallization. 

CONSTITUTION: A mask 21 consisting of silicon oxide, etc., is formed one 
amorphous silicon film 12 formed on a glass substrate 11, an extremely thin 
oxide film 20 is shaped, and the aqueous solution 14 of an acetic acid salt 
solution, etc., to which a catalytic element such as nickel is added in 
10-200ppm (adjustment is required), is dropped. The whole is held for a 
fixed time under the state, and spin-drying is conducted by using a spinner 
15. Heat treatment for four hr at 550 deg.C is performed, thus acquiring a 
crystalline silicon film. In the constitution, the concentration of the 
catalytic element in the completed crystalline silicon film can be 
controlled accurately by adjusting the concentration of the catalytic 
element in the solution. Crystal growth can be executed towards a region, 
into which nickel is not introduced, from a region, into which nickel is 
introduced. 
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(57) 

[aw] ^{t^ftfj^-r^^^^ffl^T, 55 0 
mm) t?? xii 1 1 uaci&WLZ tita^nmmm 

tu^^t 1 0-2 00 ppm (SSBS) ffijffl OfcftBB&S 
It, 5 5 O'C. 4B#ra<DftI»»ffiffi%fT3tc^CiCCj: 

^A^n^^o/cM^tc^j^o-c^^^^fto-rc <b 




1 

Itmm 1 ] #*Ki^*B((0*E^»«W^^^ ^ £ 

7C^S:atRW^aLT««PS^:SXSt, 

[i»*tg 4 ] »#3g i 7}^§»#« 3 Kjo^T, 
aiOlSslfe^Mt^MTC*^ ItF e , Co, N 
i. Ru, Rh, Pd, Os. I r , Pt, Cu, Au 

[ w*st 5 ] i jbmm 3 k*sv*t, 

3S*JK*(c3»A*tbS&JR5c*^«ftdS, 1 x l 0 16 at 
oms cm" 3 -5Xl 0 19 atoms c m~ 3 Tfc 5 d t £:4#t& 

[§t*3S 6 ] i jbmm&m 3 m^t. 

Iff *if 7 ] If*JS 1 7Ir^fif 3 K*3^T, 

<h -r £ ¥»tt3S«<DfEJ!;fr ft, 
[8»*« 8 ] If*3S l 75Mlt*S 3 fc*3l*T, 

[»** 9 ] B*« 1 7J£MI*« 3 fcl*3 V ^ . 
KMMt It 1^— If— 3t*fcf4»5t^fia»d s fTbix5c 

I»*5101 W#Jll»S»#*3fc:m^T* 

^S7t^^ilKW(-SLT»fip$-^5Xa(i, f?uf5&Jg 



(2) #R1¥8 - 7 8 3 2 9 

2 

[0 0 0 1 ] 
[0 0 0 2] 

(KTTFT§) dSftlbttTV^o :©TFTtt, 
[0 0 0 3] TFTKflJffi$tta»BI*3K*:fc LTIi. 

a«^6 o om^Stn o^p^«±(o^pi^i#(t 

i: a* a jit* h 3 t v ^ o mmfr □ fi»J 7L air ? *r ^ 7 M 
(D*SS**3S«f-fflv^4xS=— ~>-y7 0 5 9^7^ 

[0005] mm<omm ^mm^b<om^xti 

C4:T, 5 5 0t, 4«FBa*<oftia»IB'Ctt*ft;Srfi : 
[0 0 0 6] ±fEO X o *«*45n* (ftiftfclft*-*- 

¥fr¥SifcS VNitiMS^y 7 Xv c v Dgl 

[0 0 0 7] L^L/«cdSP>. ±IS<Z>J:5 47C*^^#»: 
LV^C t Ttt*V\ 

[0 0 0 8] EP^, ±faa>=y4r^Ofefi{kSrgb«-r 
5<? *i^«T*>5 3ft^ tefifkLfc^+^ttffi^'&Sixftv^ 



3 

r^O/cfetCW, ±ta^JS7C»©«(Sftlffi€:»SK:i6lJffllL/ 

^x, #»»i*«£j5fc«u ^vfimm*?^?;-? 

( 1 ) ^Xvaraccj^r- v ^;u£# H B *M^M± 

S{b#i8c3. 20 
[0010] ±I2*H#>&. 77X7jj!iIicJ;otiA 

ecocide, -7^iS^ioru^ 

[0 0 1 1 ] *^^*J»©^ffiifi^©*K:fi«S©- 
«»ffi»»JW43&*S<. £Jg^*©«AS**WK*Jffl 
[0012] 40 

( i ) £«^©fi£{M©braBAu *<Da*«/NE 

(2) ^stto?Bi^ffii-r&. 

(3) f ^' >f ^ rafflTI> C i ^ g^i l/c^tlf 
[0013] 
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4 

&Jg^£J80T«J$3tt£X1I<!:. m&MM*$£V/ 
[0014] #HHSHR«©*ffiK: 

ft *> c t cc ct o «rgs^JS7c*^is o r fia* <* ttfc«*a> 
Hoi©ftjSfi*ffto-rxg<b, *^r-rsc t^wat-r 
[ooi5] iiii^t-r^ig 

itzwM:? &&mKmzmiRmcmox&Mz#zxm 
t , m»Mmis<t:v/&tc\zytmM&i7 5 c ice <£ o tu 

£<, 

[0016] *^©«J5Jt*8^a-rsci6CJ:-5TJ^T 
Cc^f J: & C t &X # & 0 

(a) mmtp(<ctev2>±m7x:mmm£. ^tosmtemm 

(b) S««b*S»^*«©«ffii3&Sft«!0"CC^«, 

^jS7c«'<D*^Mei*^©*Ae«, s»*{ctews^ 

(c) f^mmmmomm^mm-r^^mTcmffi^m 

^JSTcSR^^IAr^S. 

(d) ^x^^t, jSJR«K:^|||7C*«:2SA*rsc 
£tc£^ ^5^*»AOfc««*>6£JS^£»A 

[0017] #iws**±ccisiwb*i»*T*7«* 

^zvtcmmzmttT&jimtuxte. saiit* 

[0018] b -a*, «tt»«r 

[0 0 1 9 ] MMtLX-vtrfoZmiK C<D~ vtr)V 

tir^A^n^ c©^ty-5rjMb^»iorw, 

WCC»*fb^*dr;k PK^^^Jk W®L~v*rfr. R 
M^^er^, Wb-v^-Jl/, ^{b^ >^JU, «HK-f ^ 



5 

[0020] ^.tc^mTcm^tsmm t i-c, mm&m 

ftX$h 0 

[0 0 2 1 ] ^(Dm&&^v J rWZ-y'rMk&%Qb b 

[0 0 2 2] *fcA*7C**:*#**fc»«^#ffiJStt 

[0 0 2 3 ] &JS57clf £ IT-^^WSrfflt^i^ 
[0 0 2 4] Wii^^fcOtt; &JR5c*T-fc5=y^-^ 

[0 0 2 5] <fc fi. &JR7c3Si: LT~;x 

[0 0 2 6] SS^*«J*i-S&JR7C*t Lt^y^ 

*(h z>o- z <Qm&&. .10 oAb T,<z>^ v ^bJK£ * .1* 

[ 0 0 2 7 ] »fffit IT 2 -zn^vL— 

[0 0 2 8 ] »}K^-&4-fr5AJR7E*oa:li. 

<b LT?gft£fC*j-LT 2 00 ppm-lppm, SJL< 
Ii50ppm-lppm (Sfi&3?) k-tZZtfcm* 

[0 0 2 9] ±flS4feJK7c*^«faE + tc*3ft5»«tt, # 

5) ^ 1 X 1 0 16 — 5 X 1 0 19 atoms cm- 3 t4S±5 
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6 

IMS {2&<< *>ftifi&) TC?fffiffiStiS*/hffl[<oci: 
[0 0 3 0] *fc v 4JR**Sr*A/«*«*r.3i«lWfctt 

[0 0 3 1 ] ifccoW^ift^teifiKSdSffibn*:*! 
^ [0 0 3 2] *fccco«*rSl»c:»fij«ftL*:«««:. 

<i-5c:4:as-c#*. 

[0 0 3 3] ^Wf^^Tfi. ^TcfirLT^^^ 

- : E:<7)fi!l*tJfflT^^^M7C^^a®(b LTtt, Fe, 
Co. Ru. Rh, Pd, Os, I r , P t „ Cu, A 
30 ud^I tf thtz - « * fc »«Raffieo 7C* S: ffl ^ 5 r k 

[0 0 3 4] ^JS5cf cDagA**i*li. 7k««-^T 

^3- /^^iSiKSrfflv^c: \zmfe£tiZ> h<DXn%: 

[0035] *&w\c£^xmbthtci££hvkmmm*m 

^^ZirtCjcoT, PN, PI, N I -t^flfcoa«fl«jS5 

tt, »ih7^^^ (TFT) , ?«(*—h\ *-fe^ 
[0 0 3 6] 

CHiS^J 1 ) 

[0 0 3 7] ***«-cft, tt*<tSrJftfti-a A«5£» 

5e? z^x^mM-r^o *mmm\c$>\,^xiL m&k 



0T:s-~>^7 0 5 9#^*£IBl>&„ g/t^©A£ 
£t* 1 0 0 mm x l 0 Ommit^ 
[0 03 8] t-T, ^ 0 0 IM^77X7CVD^ 
LPCVD&(Cj:oT# H B B ff&^£ 1 00A-150 

0 A©/13Kj?yrf &o CCm 77X7CVDK 
<tot^|,IiiI 12*1000 A©J13 Krarr 

(mi (a) ) 

[0 03 9 ] ^LT, fttl&V&fm{m*W.*)&<tc 

we? -jmrnm^n^K ^oy^mitmi 3^10-50 
tssur^^c^ci«f5^r^^<, ^{bfii3©tt 
mitmx 3ttmmotc&jEmtmmte*wv&z>f)K 2 

tt, B»#Ha*CC*j^rUV*5^lffljRE»-r*CiCC 
fcoTtf^ CCOSEftJRl 3©fiSJ«^ffiiLTtt, MR 

[0 04 0 ] COBtffcRl 3tt, f*©^y^^*^/d 20 

ii«&««£«£frr*x*ir, *iii«i©si^# 

[0 04 1] o^ftc. »H»«jRc|3Cc^y^;l/«rSSftI0 
j^RffigSteffc*. - ^r;U©?*ffi» lOOppmi 

im 1 3 ©^ffitt 2mliTl, C 5 #|fflSJ$ 

■r^c ^irxft-^rxf>F7^ (2000 

rpm, 6 0») (01(C). (D)) 

[0 042 ] ft«8iS*«:iJW5^ ? l 
P P mfeLWff* KttlOpp mfcl±r*ti«iHfflK:^ 

[0043] c<o-v fimmcDmiixm* . 1 m-^w. 40 

SISKt fc UitaO, * e > F ^4 «©#S«£*M 

1 2©affiK»AMS^A©¥*©IB/«:W**~?^ 
^*£WB*^8T*C&*sr#*o C©ti^. C©@ 

tcffitfcO. IS B s B MIt^Cii^6o fc*s, C©H 
<hl*5©M\ S£&B«ctt^Tl>SiKlfll6fcl>. CCD 

[0 044] ±f2*iB©**©«. 5 #ra*©tt«£fiS 



W8-78 3 2 9 

8 

[0 04 5 ]^u, Mtf^cfc^r. KRSHSWk: 

^t5 5 0£ 4l^©MMM£?T*>o C©*£JfL 
1 1 ±6C^flE3ti3fctt©tt«:Wr SS*SBH 1 2 £ 

[0046] ±fB©ftI«k«iS»4 5 0 °C- 7 5 0 °C<DU 

fc* 6 0 0 ffifellitSilfii Otffll^^^ifi 

Ktt> 4 5 0°C-6 0 0'C©«HttfT ^CiWSL 
[0 04 7] C CV&immiZft5M%7jkLlLiJt* M 

0, 3 6CCjjn»«ffl^f^^S. U-1f-**fc«3fc3fc 
&*>\ CC-Ct>5M»*&&iW\ 4 5 0°C-7 5 0 

o o -ccDiuartf ^ c <l#SK oi*. 
[0 048] #Hf£Wc*si>Ttt, #HW£*«±Ki£ 

«^*£»A^*;frffi£HfflOT4>j:i>o c©i§^*, 

*SMS*«©jSIiM^R^**#WO/c»jR«rfflC* 

-c TtfisR±(c^iS7c*«:z»Arntf<fcii. -eor, # 

*tc*##A3 n/cT±tfeM±^|^ B H MIi^^^O , 
0^sa«c*n»^^U-1f-*©JHS*^fiL«J:C» D 
[0 04 9] (H*fc#l 2 3 ISfcW 1 fc^r 

f^s^fficcte^r . ~ * ^rji/^ajRWcczSA-r s/cfib© 

7X>;^itn#ciT^o *f*W«C», 120 OA© 

o r mmmc - ? ^ ;u at & «r £> & . 
[ 0 0 5 0 ] m 2 fcj&mfflfcteVZftmJM<DW&& 
^To S-T. *7^1«(3-->^705 9 t 10c 
mft) X«cv^^<t3&S»{lS*JB2 l€rl 0 0 0AH 
±, ccrtii 2 o o A©nsccflW-rs. c©i^{bii 

ooArferaH^c^ciifefgsorteo, BtR*«a? 

[0 0 5 1 ] -eOTii3t©7* h »;v^*5r-->i/x© 
^ot, ^*i-rS^4f->tcMYt^K2 1 

mxwi<wimmm2 owt^ c©»{ts*«2 

iCCjCoTff&feti*. ^4cJC©^bfi^M2 0©l?3 



(6) 

9 

tt2 0-5 0 AHK±**.6ft* (i2 (A) ) . ft, 

^b^*JHO«*tt©*«c J: or 4>TSJ: < ^/jasn^it 

[0 05 2 ] c©tt,«ctei>r* <fcl^«Ki o 

Op pm©i^Jl/*MO/cftlffi««*5iD liBT 

( i o cmnrnfacDms) *rs. $/tc©R^ xft- 

r5 0 r p mr 1 0#©X t*>3- h £tf^, S&HM 10 

F»l/c^ft-»t2 00 0 rpm 4 6 0# 
©Xt'> K^-T*ff^. &*JC©flB#tt. XfcT:f--±{C 
5 0 r pro©[HlE£31±&#6fffcor fc 
<fcl>. (©2 (B) ) 

[0 05 3] flt5 5 OS (£S#H») 4 4W 
ftfl»«ra*ft-r c £ 6c J: 9 , ^JMf&XJR 1 2 ©ftiMb 
^tT^o C©P&, ~ ?lr)\,&mA$tltc2 2r?n$n^ 
««*>6^E|J2 3r*S*i£J:5fc:. Jl/*fi»A 3 

n^oA:««^i*#|6lCcjBadES*sfT*>n&. ^2 20 

(O ctto^r. 2 4*i-->'5r;u*sii:aa»A3n*SS j ffc 
Wrtoftfc^Sr* 25 #«;m^K*SIIrfbWTb*i 
fcfiRWT**. fc*s2 5©«««:, «BS < 1 1 1 > 

i^itcftSjaESWf totir c> -5 c i nr i> 
[0 054] #iittWc*5t,>r * <£&B#fl8£ 

c t ft pj^r & »*K+te»BT *&Jil7HR©«B[ 

tt, lxi 0 16 atoms cm" 3 — 5 x 1 0 19 atoms cm" 3 30 
©IEHrti-r*C£3W*Otr>. CtlW. ixi0 16 at 
cms cm- J «T©afi[r*-5i, efi{b*H?S*r-SJ»* 
^i^Cimf, 5x l 0 19 atoms cm-'feLL©^ 
KTftSi. £J57c*©K«c<fcor. 
«Ftt*s|ia*snr ^6-c*5. 

[0 0 5 5 ] J^±j*^fcJ: ^CC, 

r&s©r. c©««**«#*B<D*Stt««iorfli 
mtr?z&5t*m&£?z>z±*c&~ 3 x. m^mmm 40 

[0 0 5 6] *HSSW*Ctelir - ^ ^r^«r*S»^ 

*Hw:3gJRWCca»A-r5ISgK:*ijfflr5vx^<!:or. R 
fbS*«£ffll>*W*^0;fc. U^lv^^iOttt. 

SfbSBR. BMbrjus ~<?a, ^br;U5^^A v 

«« v ^^£MRfiWc»A*3fc«&©^**1* 
»r * & ft 6 , aHBr t* > * - jkd & 1 ^It* £ c <L 

<. wittfmbis<!:»ba*ia©^JiH^. m<om^ 50 



WEB 5 ? 8 - 7 8 3 2 9 

10 

[0 0 5 7 ] CI8»«3] *jttfi«W. &«7C*r*S 
;U©{b£tt£Or-y^;l/THz*;UT-fe h*- h£ffl 
[0 05 8] HSW 1 $ fc&JJIWJ 2 «c?n 

itt^ #SM^*B±«:ig»^flj-r Sci ft njfigr £> 

&ftm>tc&, ftH^Ybx@6c*jwsja*oi^ccs^(c^ 

[0 0 6 0 ] $fc, TJ^^iltttx^y^^ffl 
h*- ^erJU©a«:g|g[L/r 1 0 0 p p mCCtt-S«fc 

[0061] *Lrc©sw«:*sa®RiB±cc^-r 

fcfc, #HSHi*Ktt. IMb3*©Tfl!sl» (200 
0AI) 3&J»JS3ti/c 1 0 OmmftO^^lSiK 1 
0 0 0A(DH5-C7 7XvCVD^t«L/cl)©r^ 

[0 06 2 ] ±5B^Nft»a*B±^0»«©**tt, ^ 
^CiCiCC^ag-r^o CCrii, 1 0 OmmftCOSfgCC 

>ptu, 2m i <Dmr±-?z> 0 
[0 06 3 ] f ut. c©#wr5^raflgf#r5. ^© 

5 0 0 r p mri ^Ui^it % a <L<DWl\%. 5 5 0 

u 4B*p^©ft]»»«f&i^a<b«f^. c^orei 

[0 06 4] CHft«4) 2«ft«tt, ^Jl7C*r*S 

^^^ a B a ^^M±^^-r^>F!lr^>^ 0 

[0 06 5] #mMWctel,>X tt, iiltO. lmo 

*S5 0ppmifeSJ:^{c, ^^jKD^^U, 
cn«iirffit^ 0 C©f^©X^«, ISSW1© 

[0066] chks« 5 ] ^mmm^cio^x njs^ 

2CC^-rj:^tc^^^iU«raiRWCc»A0 i 

c^r^^^^^^r^-r^w^-r. c ©fastis 



(7) 

XL 

sstt^fi«tt©±*> 6«««>r $ u o <t -r & c i 

CO 06 7 ] *I86SW«. 7^f^7F »; ^X<Dli^ 
©*MBKC/fl I *htl%> TFT CDftMX*I K ffl f £ & CDT' & 

Hatc^jgwofHax^^Tn-r. 1^20 10 

l*8fe»U TEOS (7"h7-iF+'>->7» i 

0 0 0 A©»{fcJI*©Ti&R2 0 2*»fiST*. 
[0 06 8] ^UT. ^7XvCVDft*fctt«EBSC 
VDSKJi-jt, JIS 500-1500A, Mx^l 0 
0 0 ACDM& (IM) ©#fl«S*B2 0 3 SrJ&MlT 

ytfCjfilftWCCJSS 5 0 0-2 0 0 0 A, W&tflO 
0 0A©ffll^*i2 05^77X7CVDi£KJ:^t 

[0 06 9] ?lx. Mitwmmzobzmvwicx? 

[0 07 0 ] €-0rJlSa{b^B!lS-r€>^Jl7C*-CAS- • 

ftK«R*fc4sWS- ^ 4r JMD«fttt 1 0 0 p p 
m"C&*. f<Dftt l^^X^!HM^^«H5S^J2r 

^CiCCcfcO, *R2 0 7#f#6tt£. 30 
[0 07 1 ] CCDf£. iifi^Tr4 5 0-6 0 0 

a£fc*©eaflES*r^i««BS < i i l > tt2rinn?&*c 

±#«8g<**VC^*. (13 3 (A) ) 
[0 0 7 2] Wc, 7X^iLt«ffiLtt»5Hti* 
i2 0 5em C<DE& ««2 0 6©«fflCCJI5SE 40 
$*l*BMb«fcl^l$C£|&*-rS. fit. Sfl2 0 4 

HM*U(2 0 8W^. 
[0 07 3] CCT\ ^3 (A) CD 2 06tf$n/ci 

r, ^eniSWcfcCirtt. ?ittJB2 o SKtet^T, eft so 
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[0 07 4] ^COf^, ^XvCVDffitCj:*). y-Y h 
»»IBiO'r«il'rSM^ba3RBS2 0 9* 1 0 0 0 a<o 
(0 3 (B) ) 

[0 07 5 ] 3I££H>T, r>X> 
W£ 3000 — 8000 A. W^tfBOOOAOrJl/S 
~£A(0. 0 1-0. 2%©X*7>5^Ai&*i?) £ 

for. rjusx^AM^^*^-^>yo 
x. ¥4 htmz i o^SE-r-5. 03 (o > 

[0 07 6 ] C<OTiI/3-^A©SS©a®JS: 

Pillbox, *ffitcK{b«ni2 1 l^jgstrs. c <d 

-;ujga+-cy>r hH^2 1 o^PMiiortf ^. f#6 
ti-SWb«JJ12 1 1 ©J?3tt2 0 0 0 Ar#>& 0 fcfc^ 
c©BMtft2 1 1«, h*-f>^llttc^ 

x, vYfj YffiM%ftm-?z>mz±%;z><ox, 

Xv^vWA h^«©g$£±iaH«8fbI@T8Wb 
SCimS. (03 (D) ) 
[0 07 7 ] ^Ctc, ^>K-f>^(77X7F- 

t>yffiife#5) tcJ;or, rStt»«« (v-VF 

%¥A YW&2 1 0£-e©Hffl©BMbJ12 1 

ilt, S Bl^^c Ni^^i^t ^.TOf (CC 

j> (PH, ) mmmEEZS 0-9 OkV, M 

i«8 0kVi«. K-XSttl x 1 0 ls -8 x l 0 
15 cnr\ m?Lt£* 4xl0 15 cm- 2 iT6 o C<D%& 
NSL©T«ift«W2 1 2i2 1 3£fl2JiS3*i6. SI 

C0 07 8 ]f©fa, u-if-36©JlWtc«J:-orr^-- 

- (*&g2 4 8 nm, ^^;l/^iB2 Onsec) 

frW. x^^^g^2 00-40 0mJ/cm 2 . 
WA«2 5 0m J/cm 1 il, -Wc^t2-10 
*>a ? K «ittf2^a > hflWrS. C<DU-1f*-3fe 
<DflB««F(ca«* 2 0 0-450 °CfiSk:»"r & C <b 

ffl^*«yc-e-o«>rfc<fct>. (03 <e) ) 
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